(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 




(43) International Publication Date (10) International Publication Number 

14 December 2000 (14.12.2000) PCT WO 00/76173 Al 



(51) International Patent Classification 7 : H04L 29/06, 

H04Q 7/22 

(21) International Application Number: PCT/US00/15662 

(22) International Filing Date: 6 June 2000 (06.06.2000) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

09/327,102 7 June 1999 (07.06.1999) US 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, 
DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, 
TZ, UA, UG, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



(71) Applicant: QUALCOMM INCORPORATED [US/US]; Published: 

5775 Morehouse Drive, San Diego, CA 92121-1714 (US). _ With international search report 

— Before the expiration of the time limit for amending the 

(72) Inventor: LIOY, Marcello; 7588 Charmant Drive #1924, claims and to be republished in the event of receipt of 
San Diego, CA 92122 (US). amendments. 

(74) Agents: WADSWORTH, Philip, R. et al.; Qualcomm In- For two-letter codes and other abbreviations, refer to the "Guid- 
corporated, 5775 Morehouse Drive, San Diego, C A 92 1 2 1 - once Notes on Codes and Abbreviations " appearing at the begin- 
1714 (US). ning of each regular issue of the PCT Gazette. 

(54) Title: ESTABLISHING A PACKET NETWORK CALL BETWEEN A MOBILE TERMINAL DEVICE AND AN INTER- 
WORKING FUNCTION 



7H2 



«-_A. s _ s iJ? If LOW CONTROL 



ICP 



T 



3of 



DEASSERT FLOW CONTROL 

r ^Fo™ 

LCP 



IPCP 



LCP 



-C 



y>& ipcp 



X 



t4 



/S 



i— i 



O 



(57) Abstract: A method or system (10) establishes a packet network call over a transmission link extending between a mobile 
terminal device (12) and an interworking function (18) which comprises a gateway or bridge connection to a network, such as a 
packet network. The transmission link connects the mobile terminal device (12) to a wireless communication device (14) over a 
first interface (Rm) and further connects the wireless communication device to the interworking function over a second interface 
via a wireless link (Urn) to a base station (16). The packet network call, once established, comprises a first interface data link 
formed within a predetermined data link layer across the first interface (Rm) and a second interface data link formed within the 
predetermined data link layer across the second interface. A flow control is asserted (304) and deasserted (310) on the mobile 
terminal device (12). During the flow control, the wireless communication device performs a linked control protocol negotiation 
with the interworking function to establish the second interface data link with the interworking function (18). After the second 
interface data link is established, and during the flow control, the wireless communication device (14) performs a network control 
protocol negotiation with the interworking function to establish a second interface network link carried by the second interface data 
link. 
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ESTABLISHING A PACKET NETWORK CALL BETWEEN A 
MOBILE TERMINAL DEVICE AND AN INTERWORKING 

FUNCTION 

BACKGROUND OF THE INVENTION 
I. Field of the Invention 

The present invention relates to protocols and systems for establishing a 
packet switched network model connection between a mobile terminal device 
and a packet network via a wireless connection formed between a wireless 
communication device and a base station. 

IL Description of Background Information 

Mobile computing generally involves the use of mobile terminal devices 
such as notebook computers connected to computing resources via a wireless 
communication device. As mobile computing becomes more prevalent, 
traveling users will be provided continuous connectivity, and thus full access, 
to their computing resources -- data and files stored at their office LAN, email 
servers, etc. To make this a reality, efforts abound to develop and introduce 
new data services and technologies. 

FIG. 1 is a block diagram of a simplified network reference model 
applicable to mobile computing data services. The model shows select network 
entities forming a communications subsystem 10. A mobile terminal device 12 
is coupled to a wireless communication device 14, which is in turn connected to 
a base station/mobile switching center 16 via a wireless interface. Base 
station/mobile switching center 16 is connected to an interworking function 18. 
The simplified network reference model is described in the document entitled 
"Data Service Options for Wideband Spread Spectrum Systems," TIA/EIA/IS- 
707, Published Version (February 1998), (hereinafter referred to as "IS-707") as 
well as in the newer version thereof, i.e., IS-707-A. The content of each of IS-707 
and IS-707-A is hereby expressly incorporated by reference herein in its 
entirety. 

According to IS-707, mobile terminal device 12, wireless communication 
device 14, base station /mobile switching center 16, and interworking function 
18 are respectively referred to as a TE2 device, an MT2 device, a BS/MSC, and 
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an IWF. The interface between mobile terminal device 12 and wireless 
communication device 14 is called an Rm interface. The interface between 
wireless communication device 14 and base station /mobile switching center 16 
is referred to as a Um interface. The interface between base station/mobile 
5 switching center 16 and interworking function 18 may be implemented with an 
L interface. 

Mobile terminal device 12 may comprise, for example, a notebook 
computer, a personal digital assistant, or any other computing device capable of 
computer network communications, including packet-based communications 

10 or communications via a dial-up modem. Wireless communication device 14 
may comprise, for example, a wireless terminal used by subscribers to access 
network services over a radio link. The wireless terminal may comprise a hand- 
held cellular telephone, or a unit installed in a vehicle. Wireless communication 
device 14 may also be fixed to a particular location. 

15 Base station/mobile switching center 16 is shown in FIG. 1 as a single 

functional entity, although it need not be. The base station portion of the 
illustrated base station/mobile switching center allows wireless communication 
device 14 to access network services using a radio link or another type of 
wireless link. The mobile switching center portion handles the switching of 

20 traffic between the wireless link and a telecommunications network to which 
the wireless link is connected. The telecommunications network may comprise 
one or a combination of PSTN, ISDN, internet routers, and other network types 
and network entities. 

Interworking function 18 represents the point at which a gateway or 

25 bridge connection is formed between mobile terminal device 12 and/or wireless 
communication device 14 at one end and an internetwork at the other end. 

FIG. 2 is a simplified diagram of a protocol stack adhered to by many 
mobile computing environments, including those adhering to IS-707, RFC 1332, 
"The PPP Internet Protocol Control Protocol (IPCP)" (May, 1992), RFC 1661, 

30 "The Point-To-Point Protocol (PPP)" (July, 1994), and RFC 2002, "IP Mobility 
Support" (October, 1996). The stack comprises one or more lower layer(s) 28, a 
data link layer 26, a network layer 24, and one or more upper layers 22. One or 
more lower layers 28 are provided, including, at the lowest layer, connections 
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establishing a physical link. The relay layer disclosed in IS-707 is included in 
these lower layers above the physical layer. 

Data link layer 26 is immediately above lower layer(s) 28. Data link layer 
26 may utilize such protocols as PPP and /or SLIP. This layer deals with point- 
5 to-point communications between computers. It packages addressing data and 
manages the flow of transmissions. PPP (the point-to-point protocol) is 
described, for example, in RFC 1332 (May, 1992), the content of which is hereby 
expressly incorporated by reference herein in its entirety. PPP facilitates the 
transmission of datagrams between data communications equipment from 

10 different manufacturers over dial-up and dedicated serial point-to-point links. 
PPP can simultaneously transmit multiple protocols across a single serial link, 
without the need to set up a separate link for each protocol. PPP also allows the 
interconnection of dissimilar devices, such as host bridges and routers, over 
serial links. The PPP protocol is comprised of three main components, 

15 including an encapsulation scheme, a link control protocol, and network control 
protocols. These components are respectively responsible for creating the 
frame, controlling the link, and managing the network layer protocol. 

Network layer 24 is just above data link layer 26, and may comprise such 
protocols as IP or CLNP. The network layer ensures that information arrives at 

20 its intended destination. That is, it is concerned with the actual movement of 
information from one network entity to another. The network layer is 
responsible for getting data from one computer to another. The internet 
protocol (IP) breaks up data messages into packets, routes the packets from a 
sender to a destination network entity, and reassembles the packets into the 

25 original data messages at the destination. The IP protocol contains an IP header 
which contains source and destination address fields that uniquely identify host 
computers respectively acting as the source and destination of the packets being 
transferred. 

Upper layer(s) portion 22 comprises one or more protocol layers above 
30 network layer 24, including, for example, the TCP (transmission control 
protocol) protocol which is responsible for reliable, in-order delivery of data 
from one application to another. 

Two types of mobile data calls may be placed by a mobile terminal 
device 12 through a wireless communication device 14: circuit switched 
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(including fax calls) and packet switched. In a circuit switched mobile data call, 
a circuit switched connection is made between mobile terminal device 12 and a 
given target network. Mobile terminal device 12 makes this connection by 
establishing a dial-up modem connection directly over a circuit switched 
5 network to a modem-accessible target network — e.g., to an internet service 
provider (ISP) or to an office network or LAN. In a packet switched call, a 
direct connection is established between mobile terminal device 12 at one end 
and a packet network at the other end through interworking function 18. 

There are generally two modes of operation in which packet switched 
10 calls can be placed: the network model and the relay model. In a relay model 
packet call, a packet switched connection is made between mobile terminal 
device 12 and the network through interworking function 18, while wireless 
communication device 14 acts as a conduit, at the physical layer. Accordingly, 
if there is a change in the connection between interworking function 18 and 
15 wireless communication device 14 (e.g., the physical link therebetween is 
temporarily interrupted), the call may be dropped between mobile terminal 
device 12 and interworking function 18. 

On the other hand, in a network model packet call, two separate PPP 
links are provided at the data link layer: a first interface data link is formed 
20 within the data link layer across the Rm interface, and a second interface data 
link is formed within the data link layer across the Um interface (as well as 
across the L interface). The separate PPP links help support "transparent 
mobility;" that is, the mobile terminal device 12 does not need to know when its 
location changes so as to affect the link between wireless communication device 
25 14 and interworking function 18. In other words, the network model mode of 
operation prevents changes over the Um link from affecting the Rm link, as the 
Rm link is isolated from the Um link. This helps with the support of 
transparent mobility. Another benefit is that the TE2 is protected from arbitrary 
PPP renegotiations. 

30 The establishment of separate and isolated PPP links at the data link 

layer over the Rm and the Um interfaces is only part of what is necessary to 
support transparent mobility. A network layer connection must also be 
established between mobile terminal device 12 and interworking function 18 at 
the network layer in a way that still supports transparent mobility. 
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III. Definitions of Acronyms and Terms 

The following term and acronym definitions are provided to assist the 
reader in obtaining an understanding of the invention as described herein. 
5 Flow Control: Performed by the receiving entity to limit the amount or 

rate of data 

sent to it by a transmitting entity or to ignore messages it receives while 
keeping the transmitting entity unaware that it is being ignored. 

Interworking Function (IWF): A point at which a gateway or bridge 
10 connection is formed between a given network (e.g., a packet network) and 
mobile devices coupled to the network by way of a base station and /or a 
mobile switching center. 

SUMMARY OF THE INVENTION 

15 In view of the above, the present invention, through one or more of its 

various aspects and /or embodiments, is thus presented to bring about one or 
more objects and advantages. One such object is to provide mechanisms and 
protocols which facilitate the establishment of a packet link between a mobile 
terminal device and a network via an interworking function, while supporting 

20 transparent mobility so that changes over the Urn link do not affect the Rm link. 
A further object of the present invention is to provide such mechanisms and 
protocols which also allow for IP mobility support. 

The present invention, therefore, is directed to a system or a method for 
establishing a packet network call over a transmission link extending between a 

25 mobile terminal device and an interworking function. The transmission link 
connects the mobile terminal device to a wireless communication device over a 
first interface, and further connects the wireless communication device to the 
interworking function over a second interface via a wireless link to a base 
station. The packet network call, once established, comprises a first interface 

30 data link formed within a data link layer across the first interface and a second 
interface data link formed within the data link layer across the second interface. 
A flow control is asserted and deasserted on the mobile terminal device, and 
during the flow control, the wireless communication device performs a link 
control protocol negotiation with the interworking function to establish the 
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second interface data link with the interworking function. After the second 
interface data link is established, and during the flow control, the wireless 
communication device performs a network control protocol negotiation with 
the interworking function entity to establish a second interface network link 
5 carried by the second interface data link, resulting in an IP address being 
assigned to identify the mobile terminal device. After the second interface data 
link is established, the mobile terminal device performs a link control protocol 
negotiation with the wireless communication device to establish the first 
interface data link with the wireless communication device. After the first 

10 interface data link and the second interface network link are each established, 
the mobile terminal device performs a network control protocol negotiation 
with the wireless communication device to establish a first interface network 
link carried by the first interface data link, utilizing the same IP address 
assigned during the network control protocol negotiation with the interworking 

15 function. 

Other acts are performed after the first interface and the second interface 
network link are each established, when the wireless communication device 
receives a request for a static IP address from the mobile terminal device. A 
determination is made as to whether mobile IP is supported by the packet 

20 network, and when mobile IP is not supported, the other acts are not 
performed. During a flow control on the mobile terminal device, the wireless 
communication device performs a network control protocol renegotiation with 
the interworking function to reestablish the second interface network link 
carried by the second interface data link using the static IP address. A network 

25 protocol negotiation is thereafter performed between the mobile terminal 
device and the wireless communication device to establish the first interface 
network link using the static IP address. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 The present invention is further described in the detailed description 

which follows, by reference to the noted plurality of drawings by way of non- 
limiting examples of embodiments of the present invention, in which like 
reference numerals represent similar parts throughout the several views of the 
drawings, and wherein: 
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FIG. 1 is a block diagram of a mobile computing communications 
subsystem; 

FIG. 2 is a simplified diagram of a protocol stack structure; 
FIG. 3 is a protocol flow diagram; 
5 FIG. 4 is a protocol flow diagram; and 

FIG. 5 is a protocol flow diagram per an alternate embodiment. 



10 



DETAILED DESCRIPTION OF THE EXEMPLARY 
EMBODIMENTS 



The present invention concerns itself with the establishment of a data 
link layer link (a data link) and a network layer link (a network link) between 
mobile terminal device 12 and interworking function 18. In the illustrated 
embodiment, each of these links is formed using the PPP protocol. The PPP 
15 protocol comprises an initial link establishment phase, during which a data link 
is established using a link control protocol (LCP), and a network layer protocol 
phase, during which a network link is established using a network control 
protocol (NCP). 

As described in RFC 1661, during the initial link establishment phase, 

20 LCP packets are exchanged between the two entities between which a data link 
is to be established. The LCP packets comprise a Configure-Request packet, a 
Configure- Ack packet, a Configure-Nak packet, and a Configure-Reject packet. 
The format of these packets is well known and described in RFC 1661. 

The Configure-Request packet is used to negotiate configuration options. 

25 The Configure- Ack packet is transmitted if every configuration option in a 
received Configure Request packet is recognizable and all values are acceptable. 
The Configure-Nak packet is sent in response to a Configure-Request packet 
when the requested configuration options are recognizable, but some of the 
values are not acceptable. The Configure-Nak packet comprises an Options 

30 field which is filled only with the unacceptable configuration options requested 
by the Configure-Request packet. The Configure-Reject packet is sent when a 
received Configure-Request packet includes configuration options that are 
unrecognizable or are not acceptable for negotiation. The Configure-Reject 
packet comprises an Option field which contains only the unacceptable 

35 configuration options from the Configure-Request packet. 
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During the subsequent network layer protocol phase, NCP packets are 
exchanged between the two entities between which a network link is to be 
established. The internet protocol control protocol (IPCP) is a network control 
protocol, responsible for configuring, enabling, and disabling an internet 
5 protocol (IP) network link. The IPCP network control protocol is described in 
RFC 1332. IPCP configuration options include IP-address and IP-compression- 
protocol. An IPCP negotiation uses the same type of configure packet 
negotiation mechanism as that described above for LCP. Accordingly, an IPCP 
negotiation utilizes packets including a Configure-Request packet, a Configure- 

10 Ack packet, a Configure-Nak packet and a Configure- Reject packet. The 
results of the IPCP negotiation include both IP-compression-protocol 
configuration information as well as an IP address to be used on the local end of 
the link. The sender of a Configure-Request states which IP-address is desired 
or requests that the peer provide it an IP address. The peer can provide this 

15 information by NAKing the option, and returning a valid IP-address. 

Figs. 3 and 4 comprise diagrams which illustrates the flow of a protocol 
for establishing a packet network call over a transmission link extending 
between a mobile terminal device 12 and an interworking function 18 via a 
wireless communication device 14. The transmission link connects mobile 

20 terminal device 12 to a wireless communication device 14 over a first interface 
which comprises the Rm interface, and further connects wireless 
communication device 14 to interworking function 18 over a second interface 
which comprises the Um interface. The packet network call, once established, 
comprises a first interface data link formed within a data link layer across the 

25 Rm interface, and a second interface data link formed within the data link layer 
across the Um interface. 

Referring now to FIG. 3, the establishment of data and packet links 
between a mobile terminal device 12 and a network via interworking function 
18 is initiated by mobile terminal device 12. More specifically, mobile terminal 

30 device 12 will send an LCP configure packet 302 to mobile communication 
device 14. Mobile communication device 14 will then forward an assert flow 
control communication 304 to mobile terminal device 12, at which point a flow 
control will be performed on mobile terminal device 12. During the flow 
control, wireless communication device 14 will then perform an LCP 
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negotiation 306 with interworking function 18 to establish the Um (second) 
interface data link (a PPP link) with interworking function 18. 

After the Um interface data link (PPP link) is established, and during the 
flow control, wireless communication device 14 will perform a network control 
5 protocol negotiation 308 with interworking function entity 18. More 
specifically, an IPCP negotiation 308 will be performed with interworking 
function 18 to establish a Um (second) interface network link (IP link within the 
network layer) carried by the second interface data link. One of the results of 
this negotiation will include an IP address which is assigned to identify mobile 

10 terminal device 12. 

Subsequently, a deassert flow control communication 310 will be sent 
from wireless communication device 14 to mobile terminal device 12, at which 
point the flow control will be terminated. Then, an LCP negotiation 312 will be 
performed between mobile terminal device 12 and wireless communication 

15 device 14 to establish a PPP link which comprises the Rm (first) interface data 
link between wireless communication device 14 and mobile terminal device 12. 
After the Rm interface data link is established between wireless communication 
device 14 and mobile terminal device 12, mobile terminal device 12 will 
perform an IPCP negotiation 314 with wireless communication device 14 to 

20 establish a Rm (first) interface network link (an IP link within the network 
layer) carried by the Rm (first) interface data link, using the IP address obtained 
during the IPCP negotiation 308 between wireless communication device 14 
and interworking function 18. 

If a mobile IP call is being made by mobile terminal device 12, and 

25 wireless communication device 14 has mobility support, certain other 
communications are performed after the Rm (first) interface data link is 
established. 

In the IPCP negotiation 314 shown in the protocol flow diagram of FIG. 
3, the IP address most recently negotiated between the wireless communication 
30 device 14 and interworking function entity 18 is the IP address which is 
assigned for purposes of identifying mobile terminal device 12. Accordingly, if 
no intermediate communications are performed between the LCP negotiation 
312 and the IPCP negotiation 314, the IP address assigned for identifying 
mobile terminal device 12 is the IP address which was obtained during the 
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IPCP negotiation 308 across the Um interface between wireless communication 
device 14 and interworking function entity 18. 

As shown in FIG. 4, when a mobile IP call is being made, mobile terminal 
device 12 will send an IPCP packet communication 402, including a request for 
5 a static address, to wireless communication device 14. This IPCP packet 
communication 402 occurs after the LCP communication 312 shown in the 
protocol flow diagram of FIG. 3. If mobile IP is supported by wireless 
communication device 14, wireless communication device 14 will assert a flow 
control on mobile terminal device 12 by forwarding an assert flow control 

10 communication 404. Thereafter, wireless communication device 14 will 
perform an IPCP renegotiation 406 with interworking function 18 using the 
static IP address and other options in the IPCP packet communication 402. 
After that renegotiation, wireless communication device will forward a deassert 
flow control communication 408 to mobile terminal device 12, at which point 

15 the flow control is deasserted. Then, an IPCP negotiation 410 will be performed 
between mobile terminal device 12 and wireless communication device 14. 
Accordingly, during the flow control, wireless communication device 14 
performs an IPCP renegotiation in order to establish an IP link with 
interworking function 18 to reestablish the Um (second) interface network link 

20 (IP link) carried by the Um (second) interface data link using the static IP 
address. After the flow control, the mobile terminal device 12 performs an 
IPCP negotiation to form an IP link with wireless communication device 14 to 
establish the Rm (first) interface network link carried by the Rm (first) interface 
data link using the static IP address. Either or both the IPCP renegotiations 406 

25 and 410 may be partial negotiations, as part of the IPCP negotiation could have 
occurred previously. 

Wireless communication device 14 may assert and deassert a flow 
control on mobile terminal device 12 in a number of ways. By way of example 
in the illustrated embodiment, wireless communication device 14 asserts a flow 

30 control on mobile terminal device 12 by responding with a Configure-Nak 
comprising hint values that will cause mobile terminal device 12 to respond 
with other Configure-Request packets that are sure to be rejected by wireless 
communication device 14. This can be done until such time as the flow control 
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is to be terminated, at which point a deassertion is caused by providing valid 
values to mobile terminal device 12 in order to complete the negotiation. 

FIG. 5 illustrates the flow of a protocol for establishing a packet network 
call over a transmission link extending between mobile terminal device 12 and 
5 interworking function 18 via a wireless communication device 14. The 
transmission link connects mobile terminal device 12 to a wireless 
communication device 14 over a first interface which comprises the Rm 
interface, and further connects wireless communication device 14 to 
interworking function 18 over a second interface which comprises the Um 

10 interface. The packet network call, once established, comprises a first interface 
data link formed within a data link layer across the Rm interface, and a second 
interface data link formed within the data link layer across the Um interface. 

The establishment of data and packet links between a mobile terminal 
device 12 and a network via interworking function 18 is initiated by mobile 

15 terminal device 12. More specifically, mobile terminal device 12 will send an 
LCP configure request packet 502 to mobile communication device 14. Mobile 
communication device 14 will then forward an assert flow control 
communication 504 to mobile terminal device 12, at which point a flow control 
will be performed on mobile terminal device 12. During this flow control, 

20 wireless communication device 14 will then perform an LCP negotiation 518 
with interworking function 18 to establish the Um (second) interface data link 
(a PPP link) with interworking function 18. Then, a deassert flow control 
communication 506 is sent from wireless communication device 14 to mobile 
terminal device 12, at which point the flow control will be terminated. Then, an 

25 LCP negotiation 508 is performed between mobile device 12 and wireless 
communication device 14 to establish a PPP link which comprises the Rm (first) 
interface data link between wireless communication device 14 and mobile 
terminal device 12. 

After the Rm interface data link is established between wireless 

30 communication device 14 and mobile terminal device 12, mobile terminal 
device 12 sends an IPCP configuration request packet 510 to wireless 
communication device 14. Mobile terminal device 14 then forwards an assert 
flow control communication 512 to mobile terminal device 12, at which point a 
flow control is performed on mobile terminal device 12. During that flow 
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control, wireless communication device 14 performs an IPCP negotiation 520 
with interworking function 18 to establish a Um (second) interface network link 
(IP link within the network layer) carried by the second interface data link. One 
of the results of this negotiation will include an IP address which is assigned to 
5 identify mobile terminal device 12. Then, a deassert flow control 
communication 514 will be sent from wireless communication device 14 to 
mobile terminal device 12, at which point the flow control will be terminated. 
Thereafter, after the Rm interface data link is established between wireless 
communication device 14 and mobile terminal device 12, and after the Um 

10 interface network link is established between wireless communication device 14 
and interworking function 18, mobile terminal device 12 will perform an IPCP 
negotiation 516 with mobile terminal device 12 to establish a Rm (first) interface 
network link (an IP link within the network layer) carried by the Rm (first) 
interface data link, using the IP address obtained during the IPCP negotiation 

15 520 between wireless communication device 14 and interworking function 18. 
Of course, any of the negotiations shown in the protocol illustrated in FIG. 5 
may be partial negotiations, as part of such negotiations could have occurred at 
earlier points in time. 

While the invention has been described with reference to several 

20 illustrated embodiments, it is understood that the words which have been used 
herein are words of description, rather than words of limitation. Changes may 
be made, within the purview of the appended claims, without departing from 
the scope and spirit of the invention. Although the invention has been 
described herein with reference to particular materials, structures, and 

25 embodiments, it is understood that the invention is not to be limited to the 
particulars disclosed, but rather extends to all appropriate equivalent 
structures, methods, and uses. 

We claim: 
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CLAIMS 

1. A method for establishing a packet network call over a transmission 
2 link extending between a mobile terminal device and an interworking function, 
said transmission link connecting said mobile terminal device to a wireless 
4 communication device over a first interface and further connecting said 
wireless communication device to said interworking function over a second 
6 interface via a wireless link to a base station, said packet network call, once 
established, comprising a first interface data link formed within a 
8 predetermined data link layer across said first interface and a second interface 
data link formed within said predetermined data link layer across said second 
10 interface, said method comprising: 

asserting and deasserting at one or more certain times a flow 
12 control on said mobile terminal device; 

during said flow control, said wireless communication device 
14 performing a link control protocol negotiation with said interworking function 

to establish said second interface data link with said interworking function; 
16 after said second interface data link is established, and during a 

flow control on said mobile terminal device, said wireless communication 
18 device performing a network control protocol negotiation with said 
interworking function to establish a second interface network link carried by 
20 second interface data link, resulting in an IP address being assigned to identify 

said mobile terminal device; 
22 after said second interface data link is established, said mobile 

terminal device performing a link control protocol negotiation with said 
24 wireless communication device to establish said first interface data link with 

said wireless communication device; and 
26 after said first interface data link is established and after said 

second interface network link is established, said mobile terminal device 
28 performing a network control protocol negotiation with said wireless 
communication device to establish a first interface network link carried by said 
30 interface data link, using said IP address. 
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2. The method according to claim 1, wherein said second interface 
2 network link is established before said first interface data link is established. 

3. The method according to claim 1, wherein said first interface data link 
2 is established before is said second interface network link established. 

4. The method according to claim 1, further comprising other acts 
2 performed after said first interface data link and said second interface network 

link are both established, when said wireless communication device receives 
4 from said mobile terminal device a request for a static IP address, said other 
acts comprising: 

6 during a flow control on said mobile terminal device, said 

wireless communication device performing a network control protocol 
8 renegotiation with said interworking function to reestablish said second 
interface network link carried by said second interface data link using said 
10 static IP address; and 

said mobile terminal device thereafter performing a network 
12 protocol negotiation with said wireless communication device to establish said 
first interface network link carried by said first interface data link using said 
14 static IP address. 

5. The method according to claim 4, further comprising determining 
2 whether mobile IP is supported by said wireless communication device, and 

not performing said other acts when said mobile IP is not supported. 

6. The method according to claim 5, wherein said mobile terminal device 
2 comprises an IS-707 TE2 device, said interworking function entity comprises an 

IS- 707 IWF entity, and said wireless communication device comprises an IS-707 
4 MT2 device, and wherein said first and second interfaces respectively comprise 
Rm and Um interfaces. 

7. The method according to claim 4, wherein said interworking function 
2 comprises a gateway or bridge connection to a packet network. 
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8. The method according to claim 7, wherein said packet network 
2 comprises the Internet. 

9. The method according to claim 1, wherein said transmission link 
2 comprises an IS-707 link in network model mode. 

10. The method according to claim 9, wherein said first interface 
2 comprises an Rm interface. 

11. The method according to claim 10, wherein said second interface 
2 comprises a Um interface. 

12. The method according to claim 11, wherein said link control protocol 
2 negotiation comprises an LCP negotiation to create a PPP link. 



13. The method according to claim 12, wherein said second interface 
2 data link comprises a PPP link. 
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